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Environmental changes in the Caspian Sea have recently become of great interest in
connection with fluctuations in sea level changes. Radioactive and stable isotopes have been
used as powerful tracers to investigate water balance and dynamics and have contributed
significantly to understanding climatically driven environmental changes in the Caspian Sea
[1].

The Caspian Sea is the world largest inland water body with a surface area of about 386000
km2 and a volume of about 67000 km, located in a large continental depression about 28 m
below sea level. With no surface outlet, the Caspian Sea is particularly sensitive to climatic
variations. The drainage area of the Caspian Sea is approximately 3.7 million square
kilometers. The Volga, Ural and Terek empty into the North Caspian, with their combined
annual flow accounting for 88% of all water entering the sea. The Sulak, Samur, Kura and a
number of small rivers contribute about 7% of the inflow, the remainder comes from the
rivers of the Iranian shore [2].

The Caspian Sea is divided into three basins with approximately the same surface [3]. The
North Caspian Basin, maximum depth 15 m, average depth 5 m, contains 1% of the total
water. The Middle Caspian (or Central) Basin has a maximum depth of 800 m and contains
22% of the total water. The South Caspian Basin, maximum depth 1024 mn, average depth 330
m, contains 77% of the total Caspian Sea water.

Recently there have been concerns over the environmental conditions of the Caspian Sea,
especially over observed sea level changes, which have had a strong impact on the region.
Anthropogenic radionuclides like 90Sr, 137C and 23 9 '24 0Pu are particularly useful tracers for the
investigation of water dynamics.

Two research-training cruises were carried out in September 1995 and August-September
1996. At every station, 60-70 liters samples of seawater from different depths were processed
for sequential separation of plutonium, cesium and strontium isotopes. This was done by
adjusting the acidity of the water and then adding yield determinants (8 Sr, ' 4Pu and ' 34 CS)

and chemical carriers. The transuranics were coprecipitated with MnO2. The pH of the
supernatant was adjusted and the cesium was coprecipitated with AMP. In the final step,
strontium was precipitated as oxalate. Further purification and radiometric measurements of
the samples were completed at LAEA-MIEL, Monaco.

For the whole Caspian Sea, the mean 90S activities found in the 1995 and 1996 cruise surface
water samples were respectively 8.0±1.6 mBq/L and 7.5±-0.4 mBq/L. No significant trend was
observed. Concerning 1 7 CS, the mean activities of 6.3+-0.4 mBq/L in 1995 and 5.2±1.0
mBq/L in 1996 did not show any variation over the whole Sea. For 23124Pu, the activities in
1996 showed a clear tendency to decrease from north to south with average values as follows:
North Basin 8.0+0.8 jiBq/L, Central Basin 6.8± 1.7 VtBq/L, Sill 6.8±0.8 giBq/L, and South
Basin 4.4±1.3 iBqfL. This trend was not observed in the 1995 cruise data whose mean
concentration was 5.0±-0.4 pBq/L.
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In the two main basins, the Central and South Basins, the behavior of ......Pu, 9 Sr and 'Cs
seem quite different. The concentration level of strontium in the water mass which appears to
be higher than expected from global fallout could be a result of a significant contribution from
land remnobilization and river run-off. The excess of strontium is shown by the lower ratios of
239 240Pu/90Sr and 137Cs/90Sr. In the Central Basin, the similar vertical distribution along the
water mass is probably due to the fast transport of surface water to greater depths. Cesium
concentrations are in agreement with the level expected from global fallout. The similar trend
at same water depths for strontium and cesium demonstrate typical behavior for these
conservative fallout radionuclides, which move essentially in true solution. In the central and
south Caspian Sea, the leading role in the exchanges between the upper and lower layers of
seawater is played by the processes of convective mixing. The intensive cooling and
salinisation in the North Caspian Basin during ice formation result in high water density that
allows sinking into the deepest part of the Central Caspian depression. 239 ,24 0Pu delivered by
fallout to surface water decreased from the North Basin to the South Basin and penetrated to
deeper water as expected for this particle reactive element. The concentrations at intermediate
depths of the Central Basin are higher than in the South Basin. The particulate concentration
and the transport of the water mass between the two main basins may be explained by these
data: the lower temperature and higher salinity at a given depth in the Central Basin as
compared to the South Basin, facilitate the horizontal transport of water from the Central
Basin over the sills into the South Basin where this water drops down to approximately
400 m.
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